Background: Addressing the postnatal needs of new mothers is a neglected area of care throughout sub-Saharan Africa. The study compares the effectiveness of integrating HIV and family planning (FP) services into postnatal care (PNC) with stand-alone services on postpartum women's use of HIV counseling and testing and FP services in public health facilities in Kenya. Methods: Data were derived from samples of women who had been assigned to intervention or comparison groups, had given birth within the previous 0-10 weeks and were receiving postnatal care, at baseline and 15 months later. Descriptive statistics describe the characteristics of the sample and multivariate logistic regression models assess the effect of the integrated model of care on use of provider-initiated testing and counseling (PITC) and FP services.
Background
Addressing the postnatal needs of new mothers is a neglected area of care throughout sub-Saharan Africa. Data from Demographic and Health Surveys (DHS) in 30 developing countries revealed that, on average, only 28 %of women with non-institutional births received any form of postnatal care (PNC) [1] .
Unintended pregnancies during the first 12 months following delivery and vertical transmission of HIV during labor and delivery are some of the challenges faced by women during the extended postpartum period. During the extended postpartum period many women want to delay or avoid pregnancies, but are not using a modern contraceptive method [2] [3] [4] [5] [6] ; indeed, data from 27 Demographic and Health Surveys (DHS) found that 67 % of women who gave birth within the previous year had an unmet need for family planning (FP) [7] . Other studies have shown similar challenges faced by women during the extended postpartum period [8] [9] [10] [11] .
Evidence from recent studies has shown that substantial proportions of women living with HIV have an unmet need for FP during the postpartum period. Studies in Zambia and Kenya found that 39 and 65 %, respectively, of HIV-positive postpartum women reported that they had a regular sexual partner but were not using any FP method [12] . Moreover, use of prevention of motherto-child HIV transmission (PMTCT) services does not necessarily influence postpartum use of contraceptive methods (except for condoms) [11] . Further, even if FP counseling and information is available in PMTCT programs to postpartum women living with HIV, this does not necessarily translate into their initiating contraception, despite the unmet need [11] .
Few developing countries have mechanisms in place to ensure that mothers and their newborns are assessed early and monitored during the initial six-week period as recommended by WHO [13] , which contributes to a discontinuity with services received during pregnancy and delivery and limits linkages to other key services for new mothers, including family planning, HIV testing and counseling, and HIV care for women and their infants living with HIV. Evidence has shown that providing a continuum of care from antenatal care (ANC), delivery, postnatal car (PNC) and beyond results in improved maternal and neonatal health outcomes [14] [15] [16] . For example, in Swaziland, integration of PMTCT into postnatal care led to considerable improvements in follow-up visits during the first 3 days postpartum, a significant increase in the proportion of postpartum women and their partners who got tested for HIV, increase in proportion of women and infants who received HIV treatment and care and significant improvements in the proportion of mothers practicing exclusive breastfeeding [14] . Studies in Kenya that evaluated models for integrating and strengthening HIV screening and management and FP into postnatal care for mothers and their newborns [17, 18] showed that integrated services were feasible and acceptable and contributed to significant improvements in uptake and quality of services.
HIV testing during antenatal provides an opportunity for HIV-infected women to access care and treatment to reduce the risk of mother-to-child HIV transmission (MTCT) and improve maternal health. For women who test negative during antenatal screening, they may feel that neither they nor their babies are at risk for HIV [19] . However, HIV may be acquired during pregnancy and postpartum period and would not be detected unless repeat HIV testing is conducted. Evidence has shown that incidence of HIV is high in the postpartum period and in turn increases the risk of vertical transmission of HIV [20] . Guidelines recommend provider-initiated HIV testing and counselling, including HIV testing and counselling for women of unknown status at labor and delivery, or postpartum during the breastfeeding period, and retesting of women previously tested HIV-negative [21] .
This study contributes to this limited evidence base by assessing the effect of integrating HIV PITC and FP services into PNC services on the use of PITC and FP services among new mothers attending postnatal care in public health facilities in Kenya. Specifically, the study aims to assess the effectiveness of integrated with standalone services on postpartum women's use of HIV counseling and testing and FP services.
Methods

Description of intervention
The Integra Initiative was a multi-country research study measuring the feasibility, effects and costs of integrated HIV and sexual and reproductive health services in Kenya and Swaziland. The integrated HIV and PNC service model developed explicit linkages with FP services and relevant HIV/AIDS services, for the mother and her baby. The intervention focused on strengthening existing postpartum consultations during pre-discharge, 1 week, and six-week, additional consultations were introduced at 6 months to enable women to access time-relevant services for themselves and their babies. Moreover, information about and encouragement to receive this full package of postpartum services was made during antenatal-care consultations to increase continuum of care of essential services. The services included repeat HIV testing for mother, HIV testing for infant and referral to HIV services for HIV positive mothers and infants, as well as referrals for clients requiring additional services. Before recruitment of participants, providers in study intervention facilities were trained in provision of integrated services using a Balanced Counselling Strategy Plus algorithm (BCS+) and a standardised mentorship strategy described elsewhere [22] . Study implementation begun after intervention-facility providers were certified as attaining a pre-determined minimum level of clinical skills. The study methodology used to evaluate the intervention is described in detail elsewhere [23] .
The Integra Initiative is a registered trial. The trial is registered at http://www.ClinicalTrials.gov, number NCT01694862.
Study population and sampling
The data used in this paper were collected through the INTEGRA Initiative. The study sample was selected from women aged 15 to 49 years, who had given birth within the previous 0-10 weeks and were receiving postnatal care. The respondents were recruited between February 2010 and May 2010 from public health facilities (in peri-urban and rural areas of Eastern Province in Kenya) as part of a prospective cohort study that aimed at measuring several reproductive health indicators, including fertility intentions, pregnancy (planned and unintended), use of FP, HIV status and other sexual and reproductive behaviors. A total of 1693 women (815 intervention and 878 comparison) were recruited at baseline. At 15-month follow-up, 573 and 631 women in the intervention and comparison groups, respectively, were followed up and interviewed. For this paper, the main outcomes of interest were changes in uptake of PITC and FP services. Participant allocation to either intervention or control arm occurred through a prerecruitment treatment allocation algorithm for health facilities.
The health facilities were purposively selected based on the range of services provided (family planning, voluntary counseling and testing (VCT), PMTCT, postnatal care and immunizations); high client load (>50 infants per month receiving their first immunizations at 6 weeks at the PNC-HIV clinics); a minimum of two providers qualified in and currently delivering FP services; and no current provision of fully integrated PNC and HIV services. To maximize equivalence between the intervention and comparison facilities, a pair-wise matching sampling design was used to assign the facilities into the two groups. Randomization of the sites was not done because of a number of considerations. First, in discussion with the MOH, the project team was advised which districts to select for project implementation. Second, the need to build on work that had been done in the same sites by previous studies informed the decision to implement the Integra Initiative in those sites [24, 17] . Details about the study population, sampling strategy, sample size calculations, selection of study sites and indicators are published elsewhere [25] .
Data collection
A closed-ended questionnaire was used to collect data on a range of factors, including the women's use of FP, whether they ever had an HIV test, whether the provider offered HIV counseling and testing at current facility visit, other sexual and reproductive health (SRH) behaviors and health-seeking behaviors. Teams of trained research assistants conducted the interviews using hand-held personal digital assistants (PDAs) loaded with the questionnaire tool that had been translated into Swahili.
Ethical considerations
The conduct of the Every respondent was given full study information and gave their informed consent prior to being interviewed. Participants indicated their consent by signature or witnessed thumbprint. For study participants who were younger than 18 years of age, informed consent was also sought. Rather than asking their assent as children with an associated parental permission, parenting adolescents between the ages of 15-17 years were considered 'emancipated minors' due to their pregnancy status. There are several national policies and guidelines that advocate for the autonomy of adolescents with respect to their reproductive healthcare and rights. The National Guidelines for HIV Testing and Counselling [26] references emancipated youth and adolescents and notes that "children may be tested with the consent of a parent or guardian, or may give their own if they are symptomatic, pregnant, married, a parent, or engaged in behavior that puts them at risk of contracting HIV," and the Kenya National Guidelines for Research and AIDS Vaccines/ AIDS Vaccines [27] states that "for mature minors (<18 years but married, pregnant, a parent or engaging in behavior that puts them at risk for STI/HIV infection), consent should be obtained from the minor". The National Reproductive Health Research Guidelines details that "unless specific legal provisions exist, consent to participate in research should be given only by the adolescents" [28] .
Data analysis
Data analysis used the complete-case analysis and focused only on the cases that were interviewed at 15-month follow-up (573 and 631 women in the intervention and comparison groups, respectively). Analyses were performed on data collected at baseline and 15-month follow-up using Stata® version ten. Descriptive statistics were used to describe the characteristics of the sample. Separate multivariable logistic regression models were used to assess the effect of the PNC and HIV integration model on uptake of PITC and FP services. The two primary dependent variables were i) PITC offered, and ii) use of a modern family planning method, both at 15-month follow-up.
The key independent variable was exposure to the intervention activities (denoted as study group) and was dichotomized into two categories (1 = intervention and 0 = comparison). Other covariates that were identified in previous research ( [1, 25, 29, 30] ) and considered in the analyses included facility type (hospital and health center/dispensary), whether partner had been tested for HIV, desire to have more children, number of children desired, whether a woman wanted to be pregnant with last pregnancy, education level, age of respondents, marital status and household socioeconomic status.
For the bivariate analysis, Chi-square test (X 2 ) and Fisher's Exact test (where cell sizes were small (<5)) were used to test the association between the dependent variables and independent variables. To assess and correct for selection bias in the two study groups, propensity score analysis was used to balance the data and ensure improved precision in estimation of the treatment effect. Propensity scores were generated using logistic regression of the treatment (study group) variable on four covariates (education level, household socioeconomic status, facility type and whether a woman wanted to be pregnant with last pregnancy) that were significantly associated with the study group variable at baseline. The propensity score variable was grouped into quintiles for each contrast investigated, using the four covariates. Data-balance correction was checked and confirmed in each quintile on all covariates used in each propensity score model. Two types of models were fitted in the analysis. Firstly, two causal models were fitted in which the propensity score covariate was included to replace confounders, to determine the causal effect of the Integra Intervention on each of the two primary outcomes, over the study period. Secondly, two separate predictive models for PITC and FP were fitted, using the covariates earlier found to be strongly associated with the respective primary outcomes in univariable association tests. In the multivariable analysis, regression models also accounted for clustering effects at the facility level adapting methods used in previous studies [31, 32] and the results were presented as adjusted odds ratios. The threshold for significant results was set at p < 0.05 or above. The models also included an interaction term between the study group and study round (coded as 1 = 15-month follow-up and 0 = baseline) to assess the difference in the changes in uptake of PITC and FP services between intervention and comparison sites over time (that is, the difference-indifferences estimate). Table 1 summarizes the study population characteristics by study group at baseline and 15-month follow-up. Overall, a similar proportion of women in both the intervention and comparison groups reported using family planning at 15-month follow-up. More women in the intervention than comparison sites used implants (15 % vs. 3 %; p < 0.001), while injectables were the most used short-term method by women in both sites (results not shown). About 47 % of respondents in the intervention sites were offered provider-initiated HIV testing and counseling (PITC), while 30 % of women in the comparison sites were offered PITC at 15-month follow-up. Majority of women in both study sites visited hospitals, reported being HIV-negative and visited a health facility for ante-natal services. Over 60 % of women in the intervention sites and about 55 % of women in the comparison sites reported they wanted to be pregnant with the last pregnancy. It is important to note due to attrition, the number of participants in each arm reduced between baseline and 15-month follow-up.
Results
Descriptive analysis
Uptake of provider-initiated HIV testing and counseling (PITC) Table 2 describes the association between study sample characteristics and provider-initiated HIV testing and counseling by study group at 15-month follow-up. The results show that in the intervention sites, nearly half of the women who visited hospitals compared to health centers/dispensaries (49 % vs. 41 %; p < 0.166) were offered PITC. Similarly, in the comparison sites, women who went to hospitals relative to health centers/dispensaries were more likely to be offered PITC; however, the differences were not statistically significant. In both study sites, having a partner who has been tested for HIV was significantly associated with being offered PITC. Being offered PITC did not differ significantly by education, age, marital status and household socioeconomic status in the two study sites.
Uptake of family planning (FP)
Results on uptake of FP at 15-month follow-up are presented in Table 3 . Type of facility was significantly associated with uptake of FP. In the intervention sites, a significantly higher proportion of women who went to hospitals compared to health centers/dispensaries (81 % vs. 68 %; p < 0.001) reported using FP. In the comparison sites, a slightly higher proportion of women who visited a hospital reported using FP compared to women who went to a health center/dispensary, however, these differences were not statistically significant. Further analysis (results not shown) showed that injectables were the most used short-term method in both sites, however, more women in the intervention than comparison sites reported using implants (15 % vs. 3 %; p < 0.001).
Multivariate analysis Effect of the intervention on the uptake of provider-initiated HIV testing and counseling (PITC) and family planning (FP) services
As presented in Table 4 , the odds in the uptake of PITC services were higher the in intervention sites compared to the comparison sites (OR = 1.6; p < 0.01; 95 % CI: 1.2-2.2). The difference in the changes in uptake of PITC between intervention and comparison sites at baseline and 15-month follow-up (i.e., the difference-in-differences estimate, as denoted by the interaction term between study group and study round) was not statistically significant. This means that the increase in the proportion of women who were offered PITC in the intervention sites was not significantly different from the change observed in the comparison sites.
The results from the multivariable logistic models on uptake of family planning are also presented in Table 4 . The likelihood of FP use was higher in the intervention sites compared to the comparison sites (OR = 1.6; p < 0.001; 95 % CI: 1.3-2.0). Based on the difference-in-differences estimate (interaction term between study group and study round), the increase in uptake of FP in the intervention sites was significantly lower (OR = 0.6; p < 0.01; 95 % CI: 0.4-0.8) compared to the comparison sites.
Factors associated with uptake of provider-initiated HIV testing and counseling (PITC) during the postnatal period
Women who visited health centers/dispensaries were twice more likely to be offered PITC (OR = 2.0; p < 0.001; 95 % CI: 1.6-2.5) compared to women who went to hospitals. Having a partner who has tested for HIV was significantly was associated with being offered PITC (OR = 1.4; p < 0.01; 95 % CI: 1.1-1.8) relative to women whose partners had not tested for HIV. Women who reported going to a health facility for ante-natal services were less likely to be offered PITC (OR = 0.4; p < 0.05; 95 % CI: 0.2-0.9) ( Table 5 ).
Factors associated with uptake of family planning (FP) during the postnatal period
Women who went to health facilities/dispensaries had significantly lower odds of using FP (OR = 0.7; p < 0.001; 95 % CI: 0.6-0.9) compared to women who went to hospitals. Women who wanted to wait until later were significantly associated with uptake of FP (OR = 1.3; p < 0.01; 95 % CI: 1.1-1.5).to get pregnant compared to women who wanted to be pregnant with last pregnancy. Women who desired more children and those who were undecided had lower odds of using FP. The odds of using FP increased as women attained the number of children desired (OR = 1.1; p < 0.001; 95 % CI: 1.1-1.2). Education and age were also significant determinants of uptake of FP. Women with secondary education were 1.2 times (p < 0.05; 95 % CI: 1.0-1.4) more likely to use FP compared to women with primary education or lower. Women aged 25-34 years had a higher likelihood of using FP compared to women aged 15-24 years (OR = 1.2; p < 0.01; 95 % CI: 1.0-1.4). Marital status was also an important predictor of uptake of family planning. Specifically, single women were significantly less likely to use a FP method (OR = 0.6; p < 0.001; 95 % CI: 0.5-0.8) compared to married women. Women from poor households were 1.6 times (p < 0.001; 95 % CI: 1.4-1.9) more likely to use FP compared to women from non-poor households (Table 6 ).
Discussion
The objective of this paper was to assess the effect of integrating HIV and postnatal care services on the uptake of provider-initiated HIV testing and counseling and family planning services among women attending postnatal care in public health facilities in Kenya. The findings show there was improvement in the uptake of PITC in the sites that implemented an integrated approach in the delivery of postnatal and HIV services compared to comparison sites. Previous studies also found that integrating postnatal and HIV services had a positive effect on uptake of HIV counseling and testing, particularly PITC [14] .
With regard to type of health facility, health centers/ dispensaries were associated with a higher likelihood of offering PITC to mothers compared to hospitals. Our analysis showed that women who attended antenatal clinics (ANC) were less likely to be offered PITC. This suggests that the women may have been offered HIV counseling and testing and, therefore, there was no need for them to be tested again during the PNC visit. Similar to previous research [29, 30] , having a partner who has been tested for HIV was also an important predictor of being tested for HIV. One plausible explanation for this finding is that having a partner who has been tested for HIV increases the level of awareness about HIV/AIDS and serves as a motivating factor to get tested. Women aged 35 years and above were associated with greater odds of being offered PITC. This observation is consistent with past research on determinants of pathways to HIV testing in Kenya [25] . This may suggest an assumption by providers that the older a person is the more likely they have been exposed to the risk of HIV infection. Women from poor households were also associated with a higher likelihood of being offered PITC compared to their counterparts from non-poor households. We observed that uptake of long-term FP methods, specifically implants, was higher among women in the intervention sites compared to their counterparts in the comparison sites. This is an important finding which shows that more women used appropriate long-term methods rather than less reliable short-term methods. The intervention involved the implementation of a number of activities including promotion of long-acting reversible contraception (LARC), ensuring availability of minimum levels of supplies for integrated services including FP commodities and improving provider capacity in offering LARC. In the multivariable analyses (difference-in-difference results), however, we observed that the uptake of FP in the intervention sites was significantly lower compared to comparison sites. Presumably, this would partly be explained by the higher FP use in the intervention sites compared to the comparison sites and, therefore, where there are more users we would expect fewer new users of FP services.
We found that a number of factors were significant predictors of uptake of FP, including type of health facility, whether a woman wanted to be pregnant with last pregnancy, whether a woman desires more children, number of children desired, education level, age, marital status and household socioeconomic status. Women seeking PNC services in lower level facilities (health centers/ dispensaries) were associated with a lower likelihood of using a FP method compared to hospitals. One probable reason for this observation is the issue of stock-out of essential FP commodities and supplies, which might affect lower level facilities more than hospitals. Frequent stockouts have been cited by previous studies as one of the barriers to effective provision of integrated services [16, 33] . This finding has key implications with regard to reducing the risk of unwanted pregnancies among women visiting lower-level facilities for postnatal consultations. Women who wanted to wait until later to have a child had a higher likelihood of using FP compared to those who wanted to be pregnant. This is an encouraging outcome which indicates that women who wanted to delay or space child birth were taking necessary steps to achieve this goal. Number of children desired was an important predictor of FP use. As the number of children desired increased, women were more likely to use a FP method. This suggests that as women achieve the desired number of children they are motivated to adopt relevant family planning practices. Age was also associated with uptake of FP. Women aged 25-34 years were more likely to use a FP method compared to women aged 15-24 years. This suggests that more efforts are needed to encourage younger women to use family planning services. Marital status and household socioeconomic status were also important predictors of uptake of FP. Single women had a lower probability of using a FP method compared to married women. Women from poor households were associated with a higher likelihood of FP use compared to women from non-poor households. We could not find a plausible explanation for this observation and future research needs to investigate this outcome.
The findings from our study have important policy implications. Our study highlights the need by the government to address gaps in the provision of essential FP commodities and supplies, particularly in lower level health facilities. The results showed that women who visited these facilities were less likely to receive a FP method during their postnatal consultations relative to women who went to hospitals. It is imperative that these gaps are addressed to ensure that women's sexual and reproductive health needs are met, including helping the women achieve their fertility intentions and reducing the risk of unwanted pregnancies.
The lost-to-follow-up (LFU) was 30 and 28 % for the intervention and comparison groups, respectively. The LFU was within the anticipated range (30 %) and a sensitivity check suggested that it was random not systematic, and, therefore, no effect on the findings. 
Limitations
Our study had a number of limitations that need to be highlighted. First, the Integra Initiative from which data for this study were derived was implemented in a 'real world setting' , which means that it was difficult to control for the wide variety of factors that were likely to impact on the intervention, including contamination of comparison sites. For example, at the time when Integra was being implemented, the Government of Kenya initiated a policy change by rolling out the National Reproductive Health and HIV/AIDS Integration Strategy [34] , which aimed at restructuring and reorienting health systems to provide sustainable integrated reproductive health and HIV/AIDS services. It is possible that facilities in the comparison sites may have 'integrated' independent of Integra inputs, or challenges in implementation may have hindered integration in the intervention sites. Future studies need to address these limitations by utilizing an integration index to measure the precise degree of integration at facility level and the effect on health outcomes. Third, there was no randomization of facilities to intervention or control arms of the study. To mitigate the limitation of nonrandomization, we applied propensity score analysis to each fitted causal model by adapting methods to correct for selection bias in the data due to non-randomized design of the Integra Initiative [35, 36] . Finally, our findings are limited to Kenya and cannot be generalized to other African countries.
Conclusion
In conclusion, our study findings point to the potential success of an integrated delivery approach of postnatal services in increasing the uptake of long-acting FP methods and PITC services among women attending PNC clinics. Interventions aimed at increasing male partners HIV testing should be encouraged since uptake of PITC was positively associated with having a partner who has tested for HIV.
